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[11*111 ] ^ba-yfiX ■ TJIHT V X&tMTfr 

^tm^m^rxtm-fh z t 1 x o . yf- 

pftTXtmiM^bi-vtix ■ 7";l/t*r>jx»yxh 
ft£!83SLTTX?^y^y-&|g£ffiji£-y\ MS* 
»><bTX?*^y^y£S;K-«I1i£filtrr-?>. T 

mm i cia««*ffi. 

[11*113] \7F3 7 W ■ 7)WTVX&7UtT 
--fflWU ^iiSCaaEya y?fc&g.il>ie 
rx^^y^y^Wi**. 

[00 0 1 ] 

[00 02] 20 

^y^M^fcfe&i". itfWcS.fc*6Ti£ 
<«Ul'4*ft!infy'f Yn-mx-foh. 7r7 
-fT- off- •7«J:a : 5rrx^^y^-y&*tf#fi 

mmcommmm^x^&mmt lt. ss^-m. * 
h-m^mmmzx n . wmmmt txm 

[00 03] Wm^~?h3>yj)X ■ 7fUVTVXi>TX 30 

^Wyf^J^ttJ* 1 , SWJ^TX^^y^-y 
fe5»J: < rx?*^yf-y£#l, T^fc-Hvtiijc < 

Ifcftt L3rHfc:#;t&;fiT#!t. ^l3-;*x • 771- 
t*7«tW. fgS«'Xif,Sv«SSS£sg«igt LT 

BMTT"tg*stiTv^ „ tmmzjttf&mxfoz, z t 

tztmmhmvovx^h . tti, wkt-'jx?-^? 
vmx w 'j-)-tc Kntmxn . ±ii§*£ wi lt m^i- 

ffi^ft^THMSilTV^A 5 . »\Vb3'y/7X ■ 7 

SM^TWilSe^Tg fc H 5 io££ # LT US . 
[00 04] 
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X ■ T;Pb'T l JX£BfFJfT"tg*-ri.ii;*^tfrx^Jf 
-tfy^y^lSi^SriWW-l.ifcSrBgfc LTM&. 
[0005] 

[ism&s»-r-?.tto»#g] *«BH#ti±. 

iver u xitmxi^Ammm^rxtmti, z t * s 
°rffir&o. zmtzfflm-mtwoxmmsf&wz 
mmmmxTxt^yi-yfimmztiz, z t * 

Lt. S&fc. r«BfFJfT"tg*L/ltg«tiSttBSS* 
«ift«tK«SS:»LTBTOft»-f i klz£<0^xb 

itmmztirxf^yi-y^mimztiz, z t . 

^x MkM«<*fci:K^J: 3 tuiFJfT'M 
LTI^T t . BfJPJt T"tS# LT V * » t nmn TX?*V 

y^-y^m^tth z t hM.^tiltz. ztihtms. 

[0006] *»J!(±. \V13 'y#X ■ 771/b'T'JX 
SrBgFJTT*^ffa,6 ( )*#TT"t§*1-|. Z t iz X *) _ rx 
? y y S^vh 3 y^X ■ r/Pb'TUX 

»LTBJ0rTT«»LK^-7h3'y*X ■ T^b'TU 
x<r,*>xb{tm9klXTXf>*y-yj-yismimi} 

*. rx^^y^-ysrsro-r&iasrs 

1st&, TX9*^y^y<nW&^m-Wtk$h« 
[0007] *»sjt±s^c. ^hn^x ■ rtva 
r <) xiratr- fe'WSL. *>^*HiailtMJ±^ a 
■y^^Ml&xmn-ttl. TX9*+ry^-yam& 

[0008] «BS(Cffl^l»M^b3 y7>X ■ 771/ 
b'T 'JXIi, *»T-«9±* S i± 2 0 - 2 5 // mT" 

xmK-^M^hvvy? yyxh^x . m%\zm 

^kthZtt i X%h, (JlRH'Haematococcus pluvial is 
ASIB BS2, CALU 9, CALU 333, CAUP G1002, CCAO, IBAS 
U 38, IPPAS H-23.MUR 01, 02, 62, 63, 64, 65, 66, 6 
7, 68, 69, 71, 72, 75, 76, 77, NIES 144, NIVA CHI 
9. SHEAR'S) h , Haematococcus lacustrisWcf tfi'NV 
b3 7*X ■ 77l/b"T l JXfc|Hl— COtWt&O. iWJ: 
7^|s|— Wtcot LTATCC 30402, SAG 34-la, lb, lc, 
Id, le, lf.lh, lk, 11, lm, In, UTEX , * 

^mzWmz^hfih'^Y^ •■/iix. ■ 7;UfT<JX 

amimma < n i e s > izmm^N i e s i a a t 

LTSIE^ixTV^. 

[0009] ^7l3 7 *X ■ 771/t*7yx«SM 
afitt. iifg. 2*««%£{,-3(¥»H)Et LT#4 

l. mk?=>i Ft+xtisiatiiffljE»srtT»siL 

£t>o. «*«ti. a*ig* s KSL/ttg*«t»-ti 
1 1 i 0 -K '5^y«»«ItJ¥^3SISI*WS5r56it§ 
-It. ^* s TW(±i»!7lc*#:±LT. iffiWt- SV« 

ffi£*LTx^df-if yf-y£**fc*#-«. ^x h 
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fifth . 

[ooio] \?i37« ■ Tjiar v xcomwix-fr 
^Mmmirxntmu, armm-rms . sm 

IMXfcft#U#£ft»££{ayg«»fc LTft#2:*# 

#*A»fcttfc<xT^I.W«(JA\ h°;H:'ySL xyy 
-;K fc.ttrrcAlWfrflSB^#&a„ TCAHa* 10 
(§BfcbT(i. Hiifi'iyl, ajrvw^a-i. a 
yvA-BL U>rfB**sj,S„ ±lE»=&*»ft 

yffi«j:a%a«st&^tj'ffco4i*^a!fi')(isiffli 

/tt±2 8tLhfc. Hl;##x^x£ffi^>btffctStftA ! 
fflv^ixs. #«x^xtt<ii-src*l>A\ yu^y. / 
;^sy*«rsyK&fflv**^(±. SMx^-xSrii 

WCfc. BWX^X£Jrax^fc#fc|HfiSK^-?F3.y 
#X ■ 7)UMTVxmW^tL&. #*UJ8tt 
l±. «^.ti'##X^X2. 0 g/K BfS+F'J^ 20 
1 . 2 g/1 . L-TXA^'yO. 4g/l, MgC 
l2-7H 2 0 9 8 5^M, FeS0 4 • 7H2036i< 
M, CaCli ■ 2HiO 1 3 6 juM. pH 6 . 8T& 

til 5~2 5°CT"*v. L<l±2 0-Cmf*t'*-?». 

[00 11] ZCD£olZlXtimUi^-?ha-;tiX ■ 

y^ynmm^htih. wmmnTx-sr^yj-y 

*#*l±. |H|-*#TT«BaH»fr*3«*i:Sa5fc^V^ 30 
[0012] ^*JS«34>«Txydf vr yi-y£$m 

£»3CMS5-« ; 1 1 J; 0 - SSftWK^yx F'vw 

m^\n&-tnmmxhh . ztiai. 

«Cfc ftXS£ . Jg«3i+TJt«W««*tmSnLT . 

^•immmtLmmai. mm, &j *y%£.tn& 
ft*. ^fi/y7>-, ^wt'^o^y, ssiHbWB 40 
(H2O2) . 2, 2' -ryt'x (2-rsyVrnrt 
y) ytWn'jWS. #fc»yf:ty£*t#S 

HfltTS>9. i»±d&IW^y£ffML#S€-£.ft}: 
LT(±. HilfF e SO4 ■ 7HzO. F e SO4 ( N 
H4 ) 2SO4 ■ 6H2O. FeNH4 (SO4) 2 ■ 12H2 

«Kt±. yx yimmmmtmmzm\->toixha.n®.m 

JJLh. ft*600^iM4T'\ #5tL<(±4 5 0//Mti 50 
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fctofc. ^F37*i ■ yvFt'ruywfflsarttfe^ 
x^mtm-itim^i-irxi'^yi-yi^&i- 
hk^Hotih, 

[0013] mm^tL^mmmt lti±. ±!B»fc<w 

* 5 ft*60mMiT'\ »4L<(±4 5mMt4Ji5t 

TX?^Hfy^y4ije£fl]MU?4L<&M„ ftSfc) 
^rt^x Mb* ! M»2ix- rx 9^y^-ymt>m 
±-fhii\ m-*yimm.mmzm<sthbTx7 
**ryi-y£mtzt>\,z$tkt& . 
[0014] ±E2aB«s**ffii±. r^^wyf 

mx-fo s (o-rea^sst** a . 

[0015] IKSSftftMSSd^V F3'y#X ■ 77Ft"T 
') xl±. «)SI±M0fl^)*^S;fE?S+t"7 - nTr— tfffi 

mti ztizx*), mm^zvmth ; t * S T"# 

$*iMtItW^<«S«^0IS7 - nF7 - yXFW 

»<7)-t*6tcffl i > hixx v^h muM^mmmz t± . *8 re- 
fit. •fc/H3-xj&fr£#)|?-$-S»£ffi (-fe^y— fe". 
^S-tr;l/y— tr") t. ^y^-y« tf) S:* 

iWiHii^ii. ^sVFn./TyXWffliaMtJ:. « 
IX-tiln-x, ^ = -t;l^n-x. ^yf-y, u 

comxm<9y^fjziia Lt/nfr-^jai 

MWSS^tfSffl+S i t izi. >) . a*Wt«JEfiS:*» 

^s;t* ; T"§&„ \7f3?*/ ■ r^b'ruxt. 

ia^fflH»i5SiJi?itTT"y"n7 i r— K'S:«sffl$1tl.i;y"n 

h-ryx h«s:f#. imsMmmn^ ^mn^xr 

Dfr-t'SiltJ r t K J: v;SiiJ±^ 3 •/ y ^nt h 
3M±5S£fc«ig2ix&. 7Pfr-t'li. Et)*» 
I^J#87ofr- K\ rnt-t'E, /nfft- 

S(20-40°c) . »iL<t±3 5-ctira. #«« 

(±0. 1%X\ 3 0»*>fe2l*ra»E$*S„ 

[0016] ^i3 7 *x ■ yyFt'ruxfflsawKJi! 
t(±. ft»**yXh"-X'&J|]^y"y-f yy'tJ: OK 

y y-;pfc s 1, ^ar-fe f y^ a nwtn±% \ mmx-tti 
#,-t&^ti,zx.<r)®u-thLttfx%& , ttz. mm 
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cot tx-An^ta hm^\m,th ^ti>x-%&. 

n&ZkifiT%&. 

[0017] iE7nfr- IrSrffl^-S 
i±. \7l37*X ■ T^h'TUXA^WTX^Jf-ify 

^y»SIXfc«I§ti-S«»&<3-f\ ttyy^°yfi£8a 

[00 18] 

[»sm] mzmmummk Ltzmmmizx^x*®. 

w£m>i l zmmi l zmwt&, 

[oo i 9] mmmi 

m 1 fcS-rtg*S 100ml£200ml S»77l3 

tA<x. i2rcT-\ 1 5ftmimttz, mmm^mm 

i»JW*Lfc^h37*X • 77H:'T'7X (Haem 
atococcus pluvialis NIES 144)«v— KSrfgHL. Bg 
HfrTfe J: VWJrT - tzkl\S1 5 0 0)V? XtfSBRS 
T. 1 2KfWBM)5IIIT"2 0-CT"4Bra«*t, iHWS 

[00 20] i«tg»ai 0m l-f-3£±fc|l|ifi)£?)ig 
«100ml ^tie<xBfH(rT*^l±BflWT 
f. 2 0TDT8BBI#i&*L!t. 

[00 2 1 ] *tg»B#tfc(tl>BiB(rT*^t±BMTT" 

■f. H*li4 8 0nmT»«3e8E*»fca£U 

[0022]^h37W' 77H:*T L) Xt±Bf0rT 
T\ iKKtiSiUWCillU:, *Jt. *lfc 

7S-rtg*s*>fe . mm^xm< k^ba-^x- 

T/l/t'TUXtfftWIilK&Sa*. yjyy. //l^S 
y*¥»T S y|g£ Jn*. 6 i 1 1 J; 0 £WI±|B|fi«i T-0 

at. si#xdfx«-(t#£L#s;t* s r^-t. k*« 

jftSt LTIi. 4 5mMiT"* s MaiEHT"J>S„ BgF/rT 

Ti#A.<x/t^v h n .y#x ■ 77Pt"r 'J xuMKa 

iSmStu Miil?nn7<;H 0 — 2 Omg/gft 

*o^-y-f h" 1 Omg/gKllfint. 
[00 23] 
[*1 ] 



[0 0 24] HttM2 

mmm 1 1 lt . 4 Bias** . lxw 

B«K#4 5mM, i-f ( F e S 04 ■ 7 H 

2O) #4 50#Mfc3rSJ:'3Ci6flnU 9 000*7 
XOT2 4Ma«M»fT. 2 0°CT"Ht4 BIStSJIL 

MliHifiM 1 1 |HH8fc LTfflSLfc. h n -/tix ■ 

y^ssrafi, wmizTx?* 

10 1>-yf-y£*MfcW»LJt (122) „ |B|Bft. ^fiScLT 
l*7nP7( *»Sia^»»l fcS;->TH«. 
[002 5] r»J: 5 t. BfFJfT4/il±BSpjfTT"4 BUS 

fc. 8Bra1»tS*t-. 2 0mg/l SrHiSftiaSW* 

of-y-fK (^a*>ryy^y^-y-i-«ttft9o 
%) (HKifc 
[0026] 

20 ifMiBcT)^-? 13 7*7,' r/i^t'r >; x<7)«WBiafc?i 
iS+T". TIEWJ: 5 trnrT— tf«sa*-tfi fc , *91 

mfflx-rubr7XbmMtf5 o%nt>htz. mbis 
ssii^^Rjtas+f rn-f r— mmth t . «st± 

Sfc£taK«L7>. CfflL/;rnfr-«l Tot— tr* 
E(0. 1 5%) fcitfTnr'f 7— tr"K ( 0. 1 

%) -.sxmt. '/>va\~>v/-?v-\~>vQ. 2 

M. b')Xf /-!V7iyWXW.l OmM, pH7. 
5 : K6&fHi3 5°CT"1 B#ra1t"*o^. 
30 [0027] 

[»b^**] t^mizxtat, 

< rx y 7-y^-y &^s£?-its i t «, . 
rx y ^-t- > ^-y & i < Sif-ts msffi* 5 

tsi*?ixs. t#fe<xSTyy^-9-yf-yt±3:^tt^ftv^ 

<7)T\ WfficTJMStSJf L%h, 

[Hi ] ^i3,«7, ■ r)ua'7'jxmm#mMcom 

40 [132] \7>37*7, ■ 771^t"r'jy»tMMt7>nf- 
y^f K4jSfc*f^StM:*:xfciW!M«aS£S 



MkCIz - 7H z O 
FeS0 4 - 7H 2 0 
CaCh' 2H 2 0 
PH 



2. Ok/1 
1. 2k/1 
0. 4k/1 
984jjM 
3 6^M 
136pM 
6. 8 
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[01] 

^pJrT t Bi T 




B# H ( B ) 
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[02] 
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